1 



CI) ?a:e::: Kokai No. : Hei 5 [1993] -310810 
;i2; ?a:er.: Kckai Publication (A) 
(19) Japanese Patent Office (JP) 

[21) Patent Application No. : Hei [1992] -121978 

■22} Patent: Application Date : May 14, 1992 

(43) Patent Kokai Publication Date : November 22, 1993 

No, of Inventions : 3 (Total 5 pages in Japanese original) 

Examination Request : Not requested 

(51) Int.Cl. 5 ID Codes Sequence Nos. for Office Use FI 
C 08 F 2/48 MDJ " 7442-4J 

220/12 MMC 7242-4J 

220/18 MMG 7242-4J 

220/28 MMV 7242-4J 
C 09 J 4/02 JBL 7921-4J 

(54) [Title of the invention] , 

Photopolymerizable composition and production method of 
viscoelastic products 

(Kikari jugosei soseibutsu oyobi nendansai seihin no 
seizohoho) 

(57) [Abstract] 
[Purpose] 

A photopolymerizable composition that contains 
photopolymerization initiator and substantially does ' not 
contain solvent and is used for production of viscoelastic 
products wherein said composition is a new type that can 
provide acryl group viscoelastic products which show 
excellent adhesion to PP curved plane, high temperature 
holding power, and SP pressure-sensitive adhesive force as 
well as high performance pressure-sensitive adhesive force 
to polyolefin. 

[Constitution] 

A photopolymerizable composition has characteristics as 
such that contains following (1) , (2) , (3) , and (4) : (1) 
isobornyl acrylate (a) 5 to 40 weight %; (2) at the least 
one type of acrylate group monomer (b) 20 to 93 weight % 
selected from group of alkyl ester (meth) acrylate of which 
alkyl group has 1 to 14 carbon atoms excluding said (a) ; (3) 
vinyl group monomer (2) with unsaturated double bonding 2 to 
40 weight % that is copolymerizable with said (a) and said 

(b) ; and (4) photopolymerization initiator (d) 0,001 to 5 
parts by weight based on total 100 parts by weight of said 

(a) , said (b) , and said (c) . 
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[Claims] 
[Claim item 1] 

A photopolymerizable composition has characteristics as 
such that contains following" (1), (2), (3) and (4): 

(1) 5 to 40 weight % (a) isobornyl acrylate , 

(2) 20 to 93 weight % at least one type of (b) acrylate 
monomer selected from group of alkyl ester acrylate and 
alkyl ester methacrylate of" which alkyl group has 1 to 14 
carbon atoms excluding said (a) , 

(3) 2 to 4 0 weight % (c) vinyl group tronomer with 
. unsaturated double bonding and is copolymerizable with said 

(a) and said (b) , 

(4) 0.001 to 5 parts by weight (d) photopolymerization 
initiator based on total 100 parts by weight said (a) , said 

(b) , and said (c) . 

[Claim item 2] 

A production method of acryl group viscoelastic products 
that irradiates UV ray to the photopolymerizable composition 
of the claim item 1. 

[Claim item 3] 

Acryl group viscoelastic products prepared through the 
production method of claim item 2. 

[Detailed explanation of the invention] 
[0001] 

[Field of industrial application] 

The present invention relates to an acrylate group 
photopolymerizable composition; and in further detail, it 
relates to compounding of photopolymerizable composition 
that ^ shows high performance under high speed reaction 
conditions, and viscoelastic products which are prepared 
from this. 

[0002] 
[Prior art] 

As well known viscoelastic products made of acryl group 
polymer, for instance, acryl group pressure-sensitive 
adhesive agents, acryl group pressure-sensitive adhesive 
tapes, acryl group pressure- sensitive adhesive sheets, 
double coated pressure-sensitive adhesive tatpes, and 
pressure -sensitive processed products including foams may be 
mentioned. 



[0003] 

As acryl group pressure-sensitive adhesive acenc has acryi 
group polymer as its main component, it shows excellent 
light resistance, weatherability , and oil resistance; and in 
addition, acryl group pressure-sensitive adhesive tapes with 
surface substrate of plasi :c film or paper are widely 
utilized as they shew excellent pressure-sensitive adhesive 
performance including pressure-sensitive adhesive force and 
cohesive force, and anti-aging performance including heat 
resistance and weatherability. 

[0004] 

When an example of acryl group pressure-sensitive adhesive 
tape is explained as a representative of these viscoelastic 
products, said pressure-sensitive adhesive tape is generally 
prepared by coating or impregnating a pressure-sensitive 
adhesive solution prepared by a' solution polymerization of 
monomer composition having the main components of acryl 
group monomers including alkyl ester acrylate and/or alkyl 
ester methacrylate with organic solvent or an emulsion 
prepared by emulsion polymerization in aqueous system on a 
substrate and by heating this to dry, 

[0005] 

Among above -explained production methods, when pressure- 
sensitive adhesive solution is used, enormous energy is 
consumed to high temperature dry pressure-sensitive adhesive 
solution that is either coated or impregnated on the 
substrate; and in addition, in order to prevent from 
atmospheric contamination by solvent, large scale of 
collection device is required. Above all, as solvent is 
flammable, sufficient level of safety device is required to 
maintain safety. 

[0006] 

On the one hand, when emulsion is used, it requires 
greater energy than t* e case of solvent in order to 
evaporate water; and in addition, water resistance declines 
from the standpoint of performance by an emulsifier that is 
mixed during polymerization. Above all, as water-soluble 
monomer can not be used, types of monomer which can be used 
are limited to show a defect of poor accommodation toward 
diversified needs required on the pressure-sensitive 
adhesive tapes . 
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[0007] 

As a method what solves problems of tape production method 
explained above, a production method that first coats an 
acryiate croup monomer on a substrate, and then, polymerize 
this acryl group monomer with light at site is ~ proposed . 
According to this method, as disclosed in the Japanese 
Patent Applicants, Kokai Hei 1 [1989] -121335 and Kokai Hei 
2 [1990] -13436 , it is possible to produce pressure-sensitive 
adhesive tapes without use of solvent to solve said problem 
points which accompany use of organic solvent or water. 

[G008] 

[Subjects solved by the invention] 
4 ( However, ^ as these methods m show a problem of hindered 

polymerization with oxygen, it is necessary to cover with 
light transmitting film or conduct a polymerization in an 
inert gas flow such as N2- Although said method to cover 
with light transmitting film may be ideal from the 
standpoint of not being affected by oxygen hindrance, it 
shows a defect of difficult in forming a thin film with 
uniform film thickness through shrinkage caused by 
polymerization. According to the latter polymerization in 
an inert gas flow presents a defect of tendency toward 
composition variation at surface layer portion by 
evaporation of monomer caused by gas flow to not able to 
provide constant level of surface pressure-sensitive 
adhesive performance of given viscoelastic product; and for 
instance, in the case of a viscoelastic product being a 
double coated pressure-sensitive adhesive tape, a defect of 
varied pressure-sensitive adhesive performance from front to 
back surfaces has been noted. 

[0009] 

In order to solve this subject, a method of replacing low 
boiling point monomer such as acrylic acid in the 
photopolymerizable composition with fairly high boiling 
point carboxyl group containing unsaturated monomer such as 
carboxyethyl acryiate has been proposed in the Japanese 
Patent Application No. Hei 3 [1991] -7792 . 

[0010] 

However, although the compound system that uses, for 
instance, N-vinyl pyrrolidone "or carboxyethyl acryiate may 
solve above-explained problems and may show high performance 
on S? pressure-sensitive adhesive force, it shows a defect 
of not so good pressure-sensitive adhesive force to 
polyolefin such as PP or vinyl chloride. In order to solve 
this defect, despite of attempts to change the lamp 
intensity during photopolymerizat ion of these compounding 
system or compounding ratio of N-vinyl pyrrolidone has been 
increased or decreased, no improvement on olefin adhesive 
properties has ^ »en noted. 
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[0011] 

The purpose of the present invention is to offer a new 
type of photopolymerizable composition that contains 
photopolymerization initiator and substantially does not 
contain solvent and is used for viscoelastic product 
production and can provide acryl group viscoelastic products 
showing high performance on adhesive properties to PP curved 
plane, high temperature holding power to SP, and PP 
pressure-sensitive adhesive force * in addition to high 
performance on pressure-sensitive adhesive force to 
polyolefin such as PP or vinyl chloride. 

[0012] 

One other purpose of present invention is to offer acryl 
group viscoelastic products using said photopolymerizable 
, composition and production method of the same. 

[0013] 

After conducting vigorous studies, these inventors have 
completed present invention based on the finding that above - 
explained purposes may be attained through compounding of 
isobornyl ^ acrylate as essential ~ component to 
photopolymerizable monomer composition. 

[0014] 

[Measures used to solve the subjects] 

That is to say, according to the present invention, it 
offers photopolymerizable composition with characteristics 
of containing following (l) , (2) , (3) and (4) : 

(1) 5 to 40 weight % (a) isobornyl acrylate, 

(2) 20 to 93 weight % (b) at the least one type of acrylate 
group monomer selected from a group of alkyl ester acrylate 
and alkyl ester methacrylate ' of which alkyl group has 1 to 
14 carbon atoms excluding said (a) , 

(3) 2 to 40 weight % (c) vinyl group monomer with 
unsaturated double bonding that is copolymerizable with said 
(a) and said (b) , and 

(4) 0.001 to 5 parts by weight (d) photopolymerization 
initiator baoed on total 100 parts by weight of said (a) , 
said (b) , and said (c) . 

[0015] 

In addition, the present invention offers a production 
method of acryl group viscoelastic product prepared by 
irradiating UV ray on above -explained composition and acryl 
group viscoelastic product given by said production method. 

[0016] 

Each component that constitutes photopolymerizable 
composition of the present invention and photopolymerization 
of said composition are explained in detail below. 
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[0017] [isobcrnyl acrylate (a)] 

This is an essential constitutional component of the 
present invention; and compounding ratio " of isobcrnyl 
acrylate (a) is 5 to 40 weight %, or more preferably, 5 to 
30 weight %. 

[0018^ [acrylate group monomer (b) ] 

This acrylate group monomer (b) is the main monomer 
component of present invention's composition; and it is used 
to produce already known acryl viscoelastic product through 
photopolymerization . 

[0019] 

As for the acrylate group monomer, alkyl ester acrylate or 
alkyl ester methacrylate of which alkyl group has 1 to 14, 
or more preferably, 4 to 12 carbon atoms " may be used. 
Concrete examples of these acrylate group monomers include 
n-butyl (meth) acrylate , 2-ethyl hexyl (meth) acrylate , 
isooctyl (meth) acrylate , and isononyl (meth) acrylate . 

[0020] 

These monomers may be used either alone or as combination 
of more than two types. It is recommended to use alkyl 
ester acrylate of which homopolymer 1 s glass transition 
temperature is lower than -50°C as the main component and 
ester (meth) acrylate of lower alkyl group or vinyl group 
monomer shown below as comonomers. 

[0021] 

According to th~ present invention, compounding ratio of 
acrylate group monomer (b) is 20 to 93 weight %, or more 
preferably, 50 to 93 weight %. 

[0022] [vinyl group monomer (c) ] 

As other vinyl group monomers which are copolymerizable 
with monomers of said (a) and said (b) , for instance, 
acrylic acid, methacrylic acid, acrylamide, acrylonitrile, 
methacrylonitrile, N- substituted acryl amide, hydroxy ethyl 
acrylate, carboxy ethyl acrylate, N- vinyl pyrrol idone. 
maleic acid, itaconic acid, N-methylol acrylamide, and 
hydroxy ethyl methacrylate may be mentioned. 

[0023] 

Among these vinyl group monomers, acrylic acid and 
carboxyl group containing monofunctional ester acrylate are 
particularly recommended; and as such carboxyl group 
containing ester acrylates, esters of carboxy alkyl acrylate 
such as carboxyethyl acrylate or carboxy propyl acrylate; 
dicarboxylic acids such as w-carboxy-polycaprolactone 
monoacrylate, phthalic acid monohydroxy ethyl acrylate, or 
succinic acid monohydroxyethyl acrylate; and monohydroxy 
alkyl acrylate may be mentioned. 
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[0024] 

In addition, as vinyl group monomers which form polymers 
with low glass transition temperature, vinyl group monomers 
including, for instance, tetrahydrof urf uryl acrylate, 
polyethylene glycol acrylate, polypropylene glycol acrylate, 
fluorine acrylate, and silicon acrylate may be used. 

[0025] 

These vinyl group monomers may be used either alone or as 
combinations of more than two types. 

[0026] 

• According to the present invention, compounding ratio of 
vinyl group monomer (c) is 2 to 40 weight %, or more 
preferably, 2 to 20 weight %. 

[0027] [photopolymerization initiator (d) ] 

As monofunctional photopolymerization initiators, for 
instance, acetophenone group initiators such as 4-(2-hydroxy 
ethoxy) phenyl- (2 -hydroxy- 2 -propyl) ketone "Dalocure T959- 
.made by Merc Co."; alpha -hydroxy- alpha, alpha • -dimethyl 
acetophenone "Dalocure 1173: made by Merc Co."; methoxy 
acetophenone, 2 , 2-tdimethoxy-2-phenyl acetophenone: benzoin 
ether group initiators such as benzoin ethyl ether, benzoin 
isopropyl ether: ketal group initiator such as benzyl 
dimethyl ketal; and others including ketone halide, acyl 
phosphenoxide , and acyl phosphonate may be mentioned. 

[0028] 

According to the present invention, comoounding ratio c^ 
photopolymerization initiator (d) is 0.001 to 5 parts bv 
weight, or more preferably, 0.1 to 2 Darts by weight based 
on total 100 parts by weight monomers of said (a) , said (b) 
and said (c) . 

[0029] 

During photopolymerization reaction, when lamo intensitv o^ 
light irradiation is under set conditions, molecular weicht 
of obtained polymer is disprooortional to the scua-e *-oct~o* 
rate of initiator that is compounded. In cth^- ~ weeds' 
molecular weight of subjected pressure-sensitive ad'-»s*ve 
polymer may be controlled with the rate of initiator. 

[0030] [crosslinking agent] 

According to the photopolymerizable ccmoositio- c r 
present invention, it is recommended' to comoou-d 
poly.unctional vinyl compound as a crcssiinkinc ac^nt alo-c 
with above-explained photopolymerization initiator ir o*-de- 
to increase heat resistance and hich temcerature co'-e^v- 
force. " * " 
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crosslir.king agents, for instance, hexane diol 
ci U.etr.) acryiate , (poly) ethylene glycol di (meth) acrylate , 
(poly) propylene glycol di (meth) acrylate , neooentyl glycol 
ai(metrj acrylate, pentaerithritol di (meth) acrylate , 

trim.etnyj.ol propane tri (meth) acrylate , pentaerithritol 
tri (meth) acrylate, dipenta erithritol hexa (meth) acrylate , 
ctner epoxy acrylates, polyester acrylate, and urethane 
acryiate may be mentioned. 

[C032] 

Such crossl inking agents may be compounded generally at 
less than 5 parts by weight based on 100 parts by weight 
said monomer components. During photopolymerization 

reaction, crosslinking bonding occurs among polymer 
molecules to improve heat resistance of viscoelastic 
proauct. When viscoelastic product is a pressure-sensitive 
aanesive tape, cohesive force at high temperature increases 
to improve holding power at high temperature. 

[0033] [Tackifiers] 

It is recommended to compound tackifier resins in the 
photopolymerizable composition of the present invention. 

[0034] 

As tackifiers which may be used in the present invention, 
rosin group resin, modified rosin group resin, terpene 
resin, terpene phenol resin, aromatic group modified terpene 
resin, C 5 and C 9 group petroleum oil resin, cumaron resin, 
styrene group resin, and isoprene group resin may be 
mentioned. . 

[0035] [other additives] 

It is all right to compound additives which are generally 
used including tackifier or thixotropic agent, bulk agent or 
-l^ler in the photopolymerizable composition of the present 
invention. 

[0036] ' 

As tackifiers, acryl rubber, epichlorh-'drin rubber, 
isoprene rubber, and butyl rubber may be used/ 

[00">7] 

As thixotropic agents, colloidal silica and polyvinyl 
pyrrolidone may be used. 

[0038] 

As bulk agents, calcium carbonate , titanium oxide, and 
clay may be used. 
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[0039] 

As fillers, inorganic hollow bodies including glass 
balloons, alumina balloons, and ceramic balloons; organic 
spherical goods such as Nylon beads, acryl beads, and 
silicon beads; organic hollow bodies such as vinylidene 
chloride balloons and acryl balloons; and monofibers such as 
polyester, rayon, and Nylon may be used. 

[0040] [photopolymerization processing conditions] 

As a lamp that' is used for light irradiation, the one 
showing emission distribution at the same region (lower than 
4 00 nm) as light absorption wavelength of 
photopolymerization initiator may be used; and examples 
include low pressure mercury lamp, medium pressure mercury 
lamp, high pressure mercury lamp, super high pressure 
mercury lamp, chemical -lamp, black light lamp, mi c ?rowa v6 
excitation mercury lamp, and metal halide lamp. Among said 
examples, super high pressure mercury lamp emits liaht of 
active wavelength region of initiator with good efficiency, 
and it is preferable as it does not emit much light of short 
wavelength that reduces viscoelastic properties of obtained 
polymer by crossl inking or light of long wavelength that 
heats and evaporates reaction composition. In particular, 
effects of this lamp is displayed more prominently when 
using a so-called water-cooling type , that is to say, a 
jacket for circulating 'water is attached to a lamp. 

[0041] 

Irradiation intensity on the reactive composition by 
above -explained lamp is the factor that dominates 
polymerization degree of obtained polymer; and it is 
appropriately- controlled according to the performance of 
subjected products 1 When an ordinary initiator of cleavage 
type having acetophenone group is compounded, intensity of 
light with wavelength region (although it varies according 
to initiators, light with 365 to 420 nm is generally used) 
that is effective for photodecomposition of that initiator 
is recommended to be within a range of 0.1 to 100 mW/cm 2 . 

[0042] 

The photopolymerization of the present invention is 
inhibited by oxygen in air or oxygen dissolved in reactive 
composition. And therefore, it is necessary to implement 
light irradiation with a measure that can erase reaction 
hindrance of oxygen. As one such measure, a method to block 
off contact with oxygen by covering the reactive composition 
with film of polyethylene terephthalate or Teflon to 
irradiate light through this film on said composition may be 
mentioned. In addition, it is all right to irradiate light 
to the composition through light transmitting window in an 
inert atmosphere of oxygen substituted with inert gas such 
as nitrogen gas or carbonic acid gas. In order to complete 
polymerization of reactive composition up to higher than 
about 99.7% conversion rate by the latter method, it is 
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necessary to set the oxygen concentration in this 
irraaiation atmosphere to less than 5000 ppm. Molecular 
weignt of polymer product of said composition given by light 
irradiation declines with increase in atmospheric oxygen 
concentration. In order to set the molecular weight to the 
same level as molecular weight of product by polymerization 
in totally inert atmosphere, it is necessary to set the 
atmospheric oxygen concentration to lower than 1000 ppm. 
Furthermore, top surface portion with very thin reactive 
composition explained above is more easily affected with 
reaction hindrance by oxygen than that of inside of polymer 
to show a decline in cohesive force. In order for this top 
surface portion to show the ' same . level of cohesive property 
as that of inside, it is recommended to set the atmospheric 
oxygen concentration to lower than 300 ppm. 

[0043] 

Because isobornyl acrylate is compounded in the present 
invention's compounding composition, difference in 
dissolution parameter with olefin surface remains small, and 
above all stress relaxation property of polymer becomes 
high level to enable to improve olefin adhesive properties. 

[0044] 
[Examples] 

Example which show examples of the present invention and 
comparative examples which show comparison are explained 
below to explain. present invention more concretely. 

[0045] 

ar-^ll^l 1 * 9 ^t^° dS ° f P h y sical Properties in the example 
are explained below. * 

(1) Adhesive properties to PP curved plane 

On a curved plane sheet to which 190 mm width groove, a PP 
sheet with 200 mm width and 3 mm thickness is fitted, a test 
sample prepared by pasting aluminium sheet with 20 mm x 150 
mm x 0.3 mm on double coated tape sample was pasted, and 
after a 2 Kg press roller was moved for complete round 
motion, "peel length" after 24 hours was measured. 

(2) Pressure-sensitive adhesive force 

On a PET film with 25 urn thickness and 30 mm width, 
tablet- form tape with 25 mm width was pasted; and this was 
pasted to a test panel, and was peeled after 1 hours of 
aging. SP pressure-sensitive adhesive force, PP pressure- 
sensitive adhesive force, and vinyl chloride pressure- 
sensitive adhesive force were measured. 



12 



[0046] [Example 1] 

A compounding composition of 75 parts by weight 2 -ethyl 
hexyl acrylate, 10 parts by weight carboxy ethyl acrylate, 
15 parts by weight isobo- t yl acrylate, and 1.34 parts by 
weight photopolymerization initiator Dalocure 2959 (brand 
name made by Merc Co.) was irradiated with light beforehand 
to tackify to possible coating viscosity (about 400 cps) , 
and then,^ the composition was coated on a PET substrate 
treated with mold release treatment with 38 micron thickness 
by a comma coater. A super high pressure mercury lamp was 
used as a light source in an insert zone with 2 00 ppm oxygen 
concentration, and height of the lamp was adjuste'd so the 
lamp intensity on irradiation plane would be 15 mW/cm 2 
(intensity value measured with light intensity ■ measuring 
device UVR (made by Tokyo Kogaku Kikai K.K.) that shows 
maximum sensitivity at 365 nm) ; and this was irradiated with 
UV ray for 1.5 minutes to give a tape sample. Rate of 
residual monomer in the sample of this time was 0.3 %. 

[0047] [Example 2] 

The same operation as explained in the example 1 was 
conducted on a compounding composition of 84 parts by weight 
2 -ethyl hexyl acrylate, 10 parts by weight carboxyethyl 
acrylate, 6 parts by weight isobornyl acrylate, and 34 parts 
by weight photopolymerization initiator Dalocure 2959 (brand 
name made by Merc Co.) to give a tape sample. Rate of 
residual monomer in the sample of this time was 0.3 %. 

[0048] [Comparative example 1] 

The same operation as explained in the example l was 
conducted on a compounding composition of 82 parts by weight 
2 -ethyl hexyl acrylate, 10 parts by weight carboxyethyl 
acrylate, 8 parts by weight N-vinyl pyrrolidone, and 1.34 
parts by weight photopolymerization initiator Dalocure 2959 
(brand name made by Merc Co.) to give a tape sample. Rate of 
residual monomer in the sample of this time was 0.3 %. 

[0049] [Comparative example 2] 

The same operation as explained in the example 1 was 
conducted on a compounding composition of 87 parts by weight 
2 -ethyl hexyl acrylate, 10 parts by weight carboxyethyl 
acrylate, 3 parts by weight N-vinyl pyrrolidone, and 1.34 
parts by weight photopolymerization initiator Dalocure 2959 
(brand name made by Merc Co.) to give a tape sample. Rate 
of residual monomer in the sample of this time was 0.3%. 

[0050] 

Tape samples of examples 1 and 2, and comparative examples 
1 and 2 were measured for adhesive properties to PP curved 
plane, 80°C holding power, SP pressure- sensitive adhesive 
force, PP pressure -sensitive adhesive force, and vinyl 
chloride pressure-sensitive adhesive force. Results are 
shown in Table 1. 
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[0051] 
[Table 1] 



curved plane adhesive 
properties (cm/24 hr) 

peeling 
80°C holding power (hr) 



examples 



comparative examples 



0 

<24 



hrs 



<24 hrs <24 hrs 



S? pressure-sensitive 
adhesive force (gf/25mm) 2580 
PP pressure-sensitive 
adhesive force (gf/25mm) 1440 
vinyl chloride pressure- 
sensitive adhesive force 

(gf /25mm) 1850 



2590 



1500 



1790 



2330 



950 



1320 



0 

<24hrs 
2200 
1050 



1400 



According to Ta>° e 1, although tape samples of comparative 
examples 1 and k show excellent PP pressure-sensitive 
adhesive properties to PP curved plane and 80°C holding 
power, they show poor PP pressure-sensitive adhesive force 
and vinyl chloride pressure-sensitive adhesive force. To 
this, tape samples of examples 1 and 2 show excellent 
adhesive properties to PP curved • plane and 80°C holding 
power as' well as excellent SP pressure-sensitive adhesive 
force, PP pressure-sensitive adhesive force, and vinyl 
chloride pressure-sensitive adhesive force. 

[0052] 

[Effects of the invention] 

Because isobornyl acrylate is compounded in the present 
invention's photopolymerizable composition, it is possible 
to product acryl group viscoelastic product that maintains 
excellent adhesive properties to PP curved plane, high 
temperature holding power, SP pressure-sensitive adhesive 
force and higher performance on pressure-sensitive adhesive 
force to olefin such as pressure-sensitive adhesive force to 
PP and pressure-sensitive adhesive force to vinyl chloride. 
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IC. 7£ U;Pg^^*JUx*7^;fc£tf/£;t:{±;**£ 

[0 0 0 5] ±EwSl«77fc<05^ tt*JWSg?8c£ffiu 
[0 0 0 6] xv;i/v 3 >$ffli^n^ti. 



(2 > *$B!¥5 - 3 10 8 10 

2 

/v-A«eefflT^^^^J6. *yv-aa«a*an. & 
[0007] coii^T— y»ia»i*oiBia**a-r 

tf . 1 - 1 2 1 3 8 6 a&«ii«fct«Mll¥ 2 - 1 

8 4 8 6*a«lcE*Stt-a>*4:3K:. HMN£JHfri« 

[0 0 0 8] 

SaT?tt*tta tCl£*t-C « -5 1 H 5 o fc. 

[0 0 0 9] C©dt4iS»-r5fc«6tC. ftM^ttffiJjS 

3-7 7 9 2^{C*ffigiAfC < i: D&lgSftT^*. 

[ooio] LfrLfsnwo* 0ijA«N-t;x;ptrDU h 
s*ra<. mpp, *tatf^^©s#ji?u*u7-f ><sa 

[ooii] %a«nttn«$». is 

M«xancdfttt^tt»i£Baaaa(03ta^i£ajft 

WJtU7^ >ft»*C3^-Ct>KttffiT**7^ 

[0012] *^^<7)<%iowgs<j}±. ^s^ttaus 
so *eafri&7*u;irxtt#tts&&?aa&£££a0t 



(3) 



[0 0 13] **6«H#te. ftasti 

v-aeS^'.C'f vtf^xn^^'J u-h£**JX6£ 

[0 0 14] 

(1) -f V#^-;U75"J U-h(a) 5-4 0S1% 10 

(2) WIE(a) EAnw. 7)1 1~1 4 

'J JHe7JU*JWX*xJWfc 'J jus 

1«0>7?<J hJR^/V-OO 2 0-9 3S*% • 

(3) flft!2(a) ^.ktfiWIECb) £#a£*J«ifc*fifa 2 

(4) flttffi(a) . Sfll2(b) *3<fctftfl3a(c) OTgfOl 0.0 
m*«K»LT. 3tS^WteSd(d) 0. 001-511 

±12(1) . (2) , (3>.*3<fctf(4) Z$tSZ.tZ&&fr 20 

[oois] *ifiBH.ic«bn«. ±EOTa««j«c* 

[0 0 16] £IT. #?£BHIC 

[0017] [<f VjJ«;U-JU7^<J U— h(a) ].*56W 

(a) ©ES«£tt. 5~4 0am9S-C35 0. »SU<« 
5-3 0S*%"C**. 

[0018] [TirUl/-h**/^-Cb) 3 7*'JV 
- hfc* J v-(b) . te*fS9!iaj5«&ro*/ 

[0 0 19] 7£"J U— hJS^/V-fcLTtt. 7)1* 
JW*<0«***«1-1 4. »*U<»*4-12©7^'J 

ftfcWtUTtt. 7^'JJHftn-7^Jk (* 

7?'JJH&2 -X^JU's*^. 72'JJV 

[0 0 2 0] inet/v-n ^-n^nmarcsfcii 
2aeix*a*a*5-e:Tffl^6n*. tt*i±<tsiniw 

»tu 3*/T-tUT. «R7iHp;>*«> 
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4 



JO 



[0021] *fs^ic*30^r. 7^'J^-h^ : e>' T '•- 
(b) wesa^tt. 2 o~9 3Sft%-c»o. »*u< 

Si 5 0-9 3ai%T»4. 
[0 0 2 2] [fc-^^y V-(c) ] IWaS (a) 

-torn. «*.«. 7i7'j;nfi. ***'Jjw&. 7* 

•JJU7=h\ 7£'JDXHJ;k **?'J axh«j;w. 
N-B*7*'J^7 5 K, tHD*^X^7jr«JU- 
K *;i^*'>X:PJU7* , Jl'-K N-exjWhfn'J 
H>, 7W>8. -f^3>». N-*^n-;W7*U 

-t'SCl.h^-C^S. 
[0 0 2 3] cnS<nt;x;U**/V-0*T#fciiF* 

- h*#;utf*->7D t:;P7^ 'J u- hftg©**** 

i/7)V*)V79 U U— K w-AJ^+^-^'J*^ 0 
7*b>*/7*'JU-K 7*;n&*/fc fd*->x 
^'✓7* «J h^^A^K^/ t HD*->Xf-JW7^ 

7?gw-hax*?;i'fc£**tf* 
[0 0 2 4] Sfc> #:7xe&ia«<D<6^a£f 
t^erM^^-. 0Utf> xh5fcFa7JU7'J 
*7*'JU-K #UX^U>y , Ja-^7^'JU- 

K #u^ r Dt:u>y , jn-;i'7i"JW->. ^o*7 

fj U U- K ->U 3 >7*'J U- 

[0025] ^n^t-Mt/^-it wen*a_ 
[0 0 2 6] *B9i»c*3Vvt. tf-;v^=e/^-(c) <d 

E^ffl^tt. 2-'4 0lIXT»0. »AL<tt2~2 
0ai9ST»2>. 

[0 0 2 7] [Jta^B8te?Pl(d) ] 
tUTtt. 4- (2-fcFn*->xh*-» 7 

xx;W- <2-fcHD*S/-2-^oKJW) ^rh> 
D + a729 59:^MaSH : o-tKn*->- 
a. a" -5?/^;U7-th7x/> [^D*a71 1 7 
3:^;W^tt«] ;/h^7th7i/>. 2. 2- 
y>l h*->- 2 -7i-Jl'7th7i;>ft^7th 
7x/>*BM&*l >X^;WX-rJU. 

vH. 7^*X7*+-htt£*«*-*-*-«t*^* 

[0 0 2 8] *»9!Cft^t. »fi a 
fl^tt. MG(a) . m8S(b) *3J:^ftfl3H(c) <73^/^- 
50 iKftl0 0aiS5«C*tb-C. 0. 0 0 1-5filS5t* 



40 



(4) 
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[0029] jta^stscfe^T. ftmb-t^y-Fb 

10 0 3 0] [»«S9] #f6BH«5Jta^ttiafiE«9»C*V> 

[0 0 3 1] C«)J:^ftSR«atUTtt, 
■»>i*:i— 7i"Jl/-K (*'J) X^U 

i/'j3-;Uv? 7*Ul/— K ^>*XU*>Jh 

MJ T^'JU— h, *>$rxUXy 1 — 

7f"JU-K. i?^>?X , J^'J 1 — ;i"N*if 

[0032] frfrzmtmft- -mz. 
#1 0 oa*SK:*tlxT. 5a*s?aTE^s-e--5. 3t 

[0 0 3 3] t*fi*##Wffi (^7+77^7-) ] * 
[0 0 3 4] *58W"CfflV>&n*^y*7r-f 7-fcL 
IB, Cs35«ktfC. £5»8tJIB. *^P>»JI8. X^U 

[0035] [-eaterossfloai] *K^ici53ta&tt 

JWfc £ <affl#ffl v» e> n* 8sttUWA<E£ s nx t> <fc v>. 

[0 0 3 6] «tt?fl<i: LTtt. T^'J;V^A. Xt^o 
;PtH»J>=fA. -TV7U>rfA. T^JVrfAfct'jWB 40 

[0 0 3 7] ha-7»|<hLTtt, 30<H->'J 

[0038] jaa?w<kbTtt. &&*;t>->aA. &{fc* 

[0 0 3 9] jtJaflltbTtt. #7*AJU>. 7JUS:h 
/XJU>, t7i'y £A\IU>ft<i:a>*Sfll t f£ffc :t'fO> 



[0040] Dta^ya-fexfcft] jt^wtcffl^en 

37>7tlTH 3ta&MMH<0«3t**i:mi;»* 
(4 0 0 nin£* T) C»Jt»***-T* t>«)A<ffl^6n. 

[0 0 4 1] ±.&?>7\Z£ZRfc&&!$.Vl^<?>®M& 

fzz&mitz 6 5~4 2 onHOftjWB^en*) a>ft& 

S«0. 1-lOOmW/cm' 5}«l*«ifiH'». 
[0 0 4 2] *f5^IC*lt*3ta^tt. 2^+a>&** 

E£tiUa/««f «r# 'J X? U U 7 * U- h 7 D > 

TSf£:tt»fiK«iwa^ie^9 9. 7%&>±.izttzm 
fummts o o opp» grFTfc'S&'Wfc*. &&&& 

fi.^m%x<n a^ tc & * ay«*<D»^« t i^es 
ac-r-5^*tc«3?iaage^«ffi«i o o opp« «tt 

SrWT5fc»«C«, »ffl^l6#a«tt3 0 0pp« KTr 
[0 0 4 3] 

[0 04 4] 



(5) 
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[0 0 4 5] £1*. HJfiWC*^*^***^^ 

se-t. 

(i) apptt»**tt 

«1 9 0 ♦i2 0 0in a -»S3iiim<DPPffi««i 

*iA,«*ii«C. 2 0imXl50imX0. 3bh<07JW 

®S2 5 /im • «33 0«OPET7^iC2 5«i© 
[0 0 4 6] [*»M1] 2-1^^7^^ 

-b7 5SSS5. *^*->x^7?^-Hoi 

•&Mte?i l iyn*3-7 , 2 9 5 9 (*Jb*tt*. Bft*> 
l. 3 4liSi^ft5S^fti:- ^aWtRtfU* 
lajjfcfctt* (*^4 0 0 c p s) STJtttUfc^ 
*>, tJ***3>T:i-*T3 85*n><D**«>*fi 

saa^jfiu/tPETSttin^xufc. nnia**»* 

2 0 0 p p m^t- h'/->T»i*£*«<r**Si: 
(3 6 5 nmlCft^!S!gl&*1-*^S^ UVR - 

i (m*i«ttw c-cafci^a**) **** 



20 



S&O. 3%T*ofc. 
[0 0 4 7] [*H«2] 2-1^*^7^^ 

-b8 4SSSS. *a*->i^7f'Ji/-noi 

S3, -f 7*;W=*7iMJ u-h6SS«*i^*»* 
5dte^yD*i7 2 9 5 9 (/JUftt». Safi) 1- 

fe*fT^. r-7-y>7JU*»fc. C(Dfc#o*>^ 

[0 0 4 81 [ItttWll 2-X^^*^7«r«JI/ 
-h8 2*S«. *J^*->I^'JV-M01 
SS8* N-K=iHJa«JH>8SS«fi^*S^Wtt 
JBya + 3.72 9 5 9 I- 3 4 

gfre/T-SliO. 3«T*ofc. 
[0 0 4 91 [Jt««2l 2-Xf^*fA7ir'JW 
-h8 7SSS6> *^lW7f'Jl/-M0l 
S3. N-trxiUlfn'J H>3S****tf3«S*BMft 
Jima72 9 59 1- 34 

S#^y-7-Stt0. 3 9ST»ofc. 
[0 0 5 0] MIM1. 2**tfttWil. 2Cf-^ 

■y-vyjv^n^ncov^-c. *tPPtfcffi&»&» sot: 
£#7J, SP«i*7J. pp«;*7j^<tt;«k'tt*7j*ai 

[0 0 5 11 





1. otjw*" 

(e»/M0 


8 0«C*#* 




PPfiit7J 


(if/2Saa) 


JfcRPJl 


ii#fto 

Ii#*i0 

«*<no 
u*«no 


2 4ttH£L± 
2 mUBJa 
2 4«HB± 
2 4^Wiei± 


25 8 0 
25 9 0 
23 3 0 
22 0 0 


144 0 
15 0 0 
9 5 0 
10 5 0 


18 5 0 
17 9 0 
132 0 
140 0 



a 1*0. tb««i^<k^2©x-7*>7;utt. »p 

jfem43cktJC2<7>T--7-tf>7;i4i, *tPP*®fc* 
tt. sox:«»*K«n*fcBi»K. sptt**. pp 

is <fc ***** ,c *> * nx ^ 5 • 

[0 0 5 2] 



^TiMjlz-hMEasn-C^*®"*' **PP(fi®8» 



